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FIG.7
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FIG.10
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FIG.14
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FIG 15
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STATUS NOTIFICATION SYSTEM, STATUS
NOTIFICATION DEVICE, STATUS
MONITORING DEVICE, STATUS DETECTOR,
METHOD FOR STATUS NOTIFICATION, AND

STORAGE MEDIUM INCLUDING STATUS
NOTIFICATION PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based upon and claims the benefit of
priority of the prior Japanese Patent Application No. 2009-
086203, filed on Mar. 31, 2009, the entire contents of which

are incorporated herein by reference.

BACKGROUND

1. Field

The embodiments relate to a status notification system and
method thereof for managing status information, and more
particularly to detecting a status of humans or one or more
devices with a variety of sensor(s) and notifying of status
information representing a detected status.

2. Description of the Related Art

In one service called “status monitoring service,” a plural-
ity of pieces of status information are managed and updated.
The updated status information, 1f satisiying a notification
condition, 1s reported if the status information 1s registered
beforehand to trigger notification of the update based on
monitoring of the status information. Such a general status
notification system for notifying of the status information has
been developed.

In the notification registration, a notification condition 1s
specified. The status information 1s reported as long as a
specific condition, such as duration of the status information,
time of change in the status, a status change history, elapsed
time from a preceding notification time, 1s satisfied. In accor-
dance with the status notification system having the specified
condition, 1t generally appears to be possible to reduce unnec-
essary notifications 1n the status monitoring service. The tech-
nique described here 1s discussed 1n Japanese Laid-open
Patent Publication Nos. 2006-246065 and 2008-009640.

Each of the status notification systems ol a related art,
however, sets rigidly and statically the notification condition
of the status mformation during a notification registration.
When the status information 1s updated, status information 1s
reported each time the notification condition 1s satisfied.
Unnecessary notifications 1n the status monitoring service
appear to be reduced since notifications are implemented 1n
strict adherence to occurrence of the conditions that are reg-
istered beforehand.

SUMMARY

According to an aspect of the invention, a status notifica-
tion system and method are provided.

In an embodiment, a status notification system includes a
status detection device which acquires status information rep-
resenting a status of a monitor target, and outputs the acquired
status information, a status notification device which notifies
of the status information output, a status monitoring device
which performs a process 1n response to the status informa-
tion representing the status of the monitor target and received
from the status noftification device. The status monitoring
device performs a process based on first status information
when the first status information 1s received, and notifies the
status notification device of information representing a
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2

progress of the process, where the status notification device
retrieves a process execution period from a reception of the
first status information to a completion of the process based
on the information representing the progress of the process,
and controls whether to notify the status monitoring device of
second status information received from the status detection
device based on the retrieved process execution period.

The aspect and advantages of the invention will be realized
and attained by means of the elements and combinations
particularly pointed out 1n the claims.

It 1s to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are not restrictive of the invention,
as claimed.

Additional aspects and/or advantages will be set forth 1n
part 1n the description which follows and, in part, will be
apparent from the description, or may be learned by practice
of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects and advantages will become
apparent and more readily appreciated from the following
description of the embodiments, taken 1n conjunction with the
accompanying drawings ol which:

FIG. 1 illustrates a general configuration of a status notifi-
cation system ol an embodiment.

FIG. 2 1llustrates an example of a notification condition
management table.

FIG. 3 1llustrates another example of a notification condi-
tion management table.

FIG. 4 1llustrates an example of a status information man-
agement table.

FIG. 5 1llustrates an example of a process execution period
management table.

FIG. 6 1llustrates an example of a notification suspension
control management table.

FIG. 7 illustrates processing performed by a status update
device.

FIG. 8 1llustrates a status information notification registra-
tion request processing performed by a status monitoring
device.

FIG. 91llustrates a service execution processing performed
by a status monitoring device.

FIG. 10 1llustrates processing performed by a status noti-
fication device.

FIG. 11 1llustrates a sequence chart of a status notification
system of a related art.

FIG. 12 1llustrates a sequence chart of a status notification
system of an embodiment.

FIG. 13 illustrates a general configuration of a status noti-
fication system of an embodiment.

FI1G. 14 illustrates processing performed by a status update
device of an embodiment.

FIG. 15 1llustrates processing performed by a status noti-
fication device of an embodiment.

FIG. 16 1llustrates a sequence chart of the status notifica-
tion system of an embodiment.

DETAILED DESCRIPTION

Reference will now be made in detail to the embodiments,
examples of which are illustrated 1n the accompanying draw-
ings, wherein like reference numerals refer to the like ele-
ments throughout. The embodiments are described below to
explain the present invention by referring to the figures.
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Generally, as a sensor device becomes sophisticated with
the accuracy thereof increased, updating of status information
1s expected to be more frequent. During a service execution
process ol a status monitoring service, the status notification
system described above 1s expected to be notified of more and
more new status information satisfying a notification condi-
tion that 1s rngidly and statically set beforehand. In the status
notification system of the related art, a notification process
can be mitiated even 1f an operation by the status monitoring
service 1s 1n progress with no further action accepted.

The status notification system may include a plurality of
status update devices, each having a sensor and requesting the
status information to be updated and provides a plurality of
status monitoring services. The status information provided
by the status update device 1s referenced by the plurality of
status monitoring services.

However, the typical status noftification system has no
means that recognizes which status monitoring service moni-
tors the status information updated by own status update
device. The typical status notification system has no means
that recognizes an optimum timing of each status monitoring,
service monitoring the status information updated by own
status update device. For this reason, the status information 1s
updated ngidly or statically, for example, at regular intervals
or at each time of change 1n the status information. It 1s thus
difficult to optimize an update timing and a notification tim-
ing of the status information 1n a general status notification
system.

FIG. 1 illustrates a general configuration of a status notifi-
cation system 10 of an embodiment.

The status notification system 10 of FIG. 1 includes a status
update device 11, a status notification device 12, and two
status monitoring devices 13A and 13B.

The status notification device 12 may be a server forming,
the status notification system 10. The status update device 11,
and the status monitoring devices 13 A and 13B may be clients
connected to the status notification device 12 via a commu-
nication line 14 such as the Internet, a local area network
(LAN) or the like.

FIG. 1 illustrates a single status update device 11. Option-
ally, a plurality of status update devices 11 may be employed.
The status update device 11 hereimnafter may also be referred
to as a status update device A or a sensor A.

FIG. 1 1llustrates the two status monitoring devices 13A
and 13B. Optionally more status monitoring devices may be
employed. In a small-scale system, a single status monitoring
device may be employed. In the discussion of an embodi-
ment, the status monitoring devices 13A and 13B may also be
referred to as the status monitoring devices A and B or ser-
vices A and B, respectively.

Each of the status update device 11, the status notification
device 12, and the status monitoring devices 13A and 13B
included 1n the status notification system 10 of FIG. 1 may
include an information processing apparatus, such as a com-
puter, executing a computer program, and a program executed
in the information processing apparatus. Functions discussed
below 1n detail include those executed by the iformation
processing apparatus and the program executed by the infor-
mation processing apparatus. The information processing
apparatus and the program thereof form each of the status
update device 11, the status notification device 12, and the
status monitoring devices 13A and 13B.

The status update device 11 requests status information to
be updated if the status information representing a status of a
monitor target 1s retrieved and satisfies an update criteria. The
status update device 11 1s one example of a status notification
device. The status monitoring devices 13 A and 13B perform
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a process 1n response to a notice of the status information
representing a status of a monitor target. The status notifica-
tion device 12 manages the status information representing
the status of the monitor target. In response to an update
request of the status information from the status update device
11, the status notification device 12 updates the status infor-
mation as an update request, and sends to the status monitor-
ing devices 13 A and 13B the status information if a notifica-
tion condition 1s satisfied. Each of these devices 1s described
in detail below.
The status update device 11 includes a status detector 111
and a status information update requester 112.
The status detector 111 detects a status with a sensor
device. The status detector 111 may sense or measure various
types of elements or data. For example, 1n the case of a system
that measures a room temperature, a temperature sensor
detects a room temperature. If the update criteria are satisfied,
the status information update requester 112 sends to the status
notification device 12 the status information representing the
status detected by the status detector 111 and requests the
status mformation managed by the status notification device
12 to be updated. The update criteria may be typically a
change in the status detected by the status detector 111 (for
example, a temperature change equal to or greater than 0.5°
C. 1 the case of the temperature sensor). Depending on a
system configuration, the update criteria may be a specific
clapsed time from a previous update request. For example, the
update request may be made every minute regardless of a
change 1n the status. The update criteria may be set depending
on the configuration of or the object of the system. In accor-
dance with an embodiment, the update criteria are a change 1n
the status of the monitor target in the status detector 111.
More specifically, each time the status detector 111 detects a
change in the status of the monitor target, the status informa-
tion update requester 112 requests the status notification
device 12 to update the status information. However, the
present mnvention 1s not limited to an update for each change
detected. For example, the status detector 111 may sense each
change but cause the status information update requester 112
to request the update when a particular type of change 1n an
object being monitored occurs.

The two status monitoring devices 13A and 13B 1dentical
to each other in configuration respectively include status

information nofification registration requesters 131A and
131B, status information receivers 132A and 132B, and
device controllers 133 A and 133B.

In order to recetve a notice of the status information from
the status notification device 12, the information notification
registration requesters 131A and 131B 1ssue a notification
registration request to the status notification device 12 by
presenting a destination i1dentification (ID) as an ID of the
status monitoring device 13A or 13B, and a status informa-
tion ID 1dentifying the status information needed. Any 1den-
tifier uniquely 1dentifying the status monitoring device 13 A
or 13B may be provided for registration.

The status information recervers 132A and 132B receive
from the status notification device 12 status information
which 1s represented by the status information ID and which
the information notification registration requesters 131A and
131B have requested from the status notification device 12.

The device controllers 133 A and 133B perform a service
such as a device control 1n response to the status information
received by the status information receivers 132A and 132B.
In an air-conditioning system, for example, a temperature
adjustment 1s performed on an air-conditioner. The device
controllers 133A and 133B may control any control target
device characteristic of a system thereof. The control target
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devices may include online controlled devices such as online
household electrical appliances including online TV, online
air conditioners, and online refrigerators. The device control-
lers 133 A and 133B may control a device that provides infor-
mation including to humans, for example, displaying a mes-
sage on a display screen or sounding a warning buzzer.

The status information receivers 132A and 132B receive
the status information and the device controllers 133 A and
133B complete a service responsive to the received status
information. The status information receivers 132A and 1328
notily the status notification device 12 that the service has
been completed. As 1s described below 1n detail, the status
notification device 12 measures a period from an occurrence
ol notification of status information to one of the status moni-
toring devices 13 A and 13B, for example, the status monitor-
ing device 13 A, to reception of areport of the service comple-
tion. The status notification device 12 recognizes the
measured period as a time needed for the status monitoring,
device 13 A to complete the service. Alternatively, one or both
the status monitoring devices 13A and 13B may expressly
notily the status notification device 12 of a period necessary
to complete a service and the status notification device 12
then recognizes the reported time as a process execution
period of the status monitoring devices 13A and 13B. In
accordance with an embodiment, the status monitoring
devices 13 A and 13B notify the status notification device 12
of the service completion when the service has been com-
pleted. The status notification device 12 recognizes a process
execution period by measuring a time period from which the
notice of the status information 1s provided to the reception of
the service completion notice.

The status notification device 12 includes a management
database 126, a status information notification registration
receiver 121, a status information update receiwver 122, a
notification suspension controller 123, a status information
notifier 124, and a process execution period retriever 1235.

The management database 126 includes a notification con-
dition management table 1264, a status information manage-
ment table 1265, a process execution period management
table 126¢, and a notification suspension control management
table 126d.

The variety of tables forming the management database
126 are described.

FIG. 2 illustrates an example the notification condition
management table 126a.

The notification condition management table 1264 illus-
trated 1n FIG. 2 includes a “status information ID” and a
“notification destination ID” paired with each other. The noti-
fication condition management table 1264 illustrated 1n FIG.
2 1s added or updated 1n response to a notification registration
request from the status information notification registration
requesters 131 A and 131B 1n the respective status monitoring,
devices 13 A and 13B.

In accordance with an embodiment, information of the
sensor A 1s paired with information of the service A. This
means that the sensor A (the status update device 11) notifies
the service A (the status monitoring device 13A) of the status
information to be updated. Similarly, information of the sen-
sor A 1s paired with information of the service B. The sensor
A (the status update device 11) notifies the service B (the
status monitoring device 13B) of the status information to be
updated. While the status information 1in FIG. 2 1s described
as being paired with a corresponding notification destination,
the present invention 1s not limited thereto. For example, it
may be possible that an administrator may also be provided as
a destination to the status information as well as a correspond-
ing destination that 1s a recipient of a service.
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FIG. 3 illustrates another example of the notification con-
dition management table 126a.

The notification condition management table 1264a 1llus-
trated 1n FIG. 3 includes a “status information notification
condition” 1 addition to the “status information IID”” and the
“notification destination ID.” Referring to FIG. 3, “$(sensor
A)=30” 1s written at a field “status information notification
condition.” This means that notification 1s made 1f a value of
the status information detected by the sensor A 1s equal to or
larger than 30 (for example, 30° C. 1n the case of the tempera-
ture sensor). Similarly, “$(sensor A)=35" is listed in the table
in FIG. 3. More specifically, referring to FIG. 3, the status
information obtained at the sensor A 1s addressed to the ser-
vice A and the service B 1dentified by the notification desti-
nations. Only 1f the status information has a value of 30 or
larger, the status information 1s sent to the service A, and also
only 11 the status mnformation has a value of 35 or larger, the
status mformation 1s sent to the service B.

The notification condition management table 1264 has a
column of a notification condition of the status information as
listed in FIG. 3. When the notification condition written 1in the
column 1s satisfied, the notification 1s performed. In such a
case, the information notification registration requesters
131A and 131B in the respective status monitoring devices
13A and 13B notily the status notification device 12 of the
notification condition for the status information notification
in addition to the status information ID and the notification
destination ID (of own status monitoring devices 13A and
13B).

The notification condition management table 126a of FIG.
2 1s Turther discussed. A notification condition can be present
in the notification condition management table 1264 of FIG.
2. Referring to FIG. 2, the notification condition 1s that the
status information identified by the status information ID has
been updated. In the case of the status notification system 10
of FIG. 1, the status update device 11 requests the status
notification device 12 to update the status information with
the update criteria that a change has taken place. The status
notification device 12 notifies the status momtoring devices
13A and 13B of the status information with the notification
condition that the status information has been updated.

FIG. 4 1llustrates an example of a status information man-
agement table 1265.

The status information management table 1265 forming
the management database 126 lists a “status information 1D,”
and a “status value” as a present value of the status informa-
tion 1dentified by the status information ID. Referring to FIG.
4, the value of the status information detected by the sensor A
(the status update device 11) 1s 25 ({or example, 25° C. 1n the
case of the temperature sensor).

FIG. 5 illustrates an example of the process execution
period management table 126c¢.

The process execution period management table 126¢
forming the management database 126 lists a process execu-
tion period of each of the notification destination IDs (the
status monitoring devices 13A and 13B). The process execu-
tion period lasts from a time from which the notice of the
status 1nformation 1s provided to the status monitoring
devices 13A and 13B to the reception of the notice of the
service completion by the status momitoring devices 13 A and
13B having received the status information. Referring to FIG.
5, the process execution periods of the service A (the status
monitoring device 13A) and the service B (the status moni-
toring device 13B) are 20 seconds and 10 seconds, respec-
tively.

FIG. 6 illustrates an example of the notification suspension
control management table 1264
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The notification suspension control management table
1264 forming the management database 126 lists a “notifica-
tion destination ID,” a “last notification time and date” of the
notification of the status information to the notification des-
tination, and a “notification suspension tlag” with one asso-
ciated with another. After the last notification time and date on
which the status information was sent last, the notification
destination 1s notified of the status information each time the
status information 1s updated. Based on this rule, the notifi-
cation suspension flag indicates whether to notify of the status
information update. Referring to FIG. 6, a notification sus-
pension tlag “false” indicates that the service A (the status
monitoring device 13A) was notified of the status informa-
tion, Oct. 10, 2008, 12:01:00 (2008/10/31 12:01:00), and that
the status information to be sent has not been updated since.
A notification suspension flag “true” indicates that the service
B (the status monitoring device 13B) was last notified of the
status 1nformation, Oct. 31, 2008, 12:01:20 (2008/10/31
12:01:20), that the status information to be sent to the service
B was updated, and that the notification of the status infor-
mation has been suspended since the updating.

Returming to FIG. 1, the configuration of the other ele-
ments, other than the management database 126, forming the
status notification device 12 are described below.

The status information notification registration receiver
121 recewves the status information ID umquely identifying
the status information as a momnitor target sent from the infor-
mation notification registration requesters 131 A and 131B in
the respective status monitoring devices 13A and 13B and the
notification destination ID as the identifier of the status moni-
toring device 13 A or 13B that notifies of the status informa-
tion. The status information notification registration receiver
121 thus updates the notification condition management table
126a (see FIG. 2).

The status information update receiver 122 recerves a sta-
tus mformation update request from the status information
update requester 112 1n the status update device 11 and then
updates the status information management table 1265 (see
FIG. 4). The status information update recerver 122 corre-
sponds to an example of the status information manager in the
technique.

In response to information that the status information
update recerver 122 has recerved an update request of the
status information, the notification suspension controller 123
references, for example, a process execution period manage-
ment table 126¢ and the notification suspension control man-
agement table 1264. If a state occurs needing to set the “noti-
fication suspension flag” to be true in the noftification
suspension control management table 1264 (see FIG. 6), the
notification suspension controller 123 sets the “notification
suspension flag” to be true.

If the suspension 1s canceled (with the status information
updated and the process execution period elapsing, for
example), the status information notifier 124 notifies the noti-
fication destination (the status monitoring devices 13A and
13B) of the status information. Upon notifying of the status
information, the status information notifier 124 rewrites the
“last notification time and date” to a present time and day 1n
the management database 126 and sets the notification sus-
pension tlag to be false. Furthermore, the status information
notifier 124 receives from the notification destiation of the
status information the notice of the completion of the service
responsive to the notified status information. The status infor-
mation notifier 124 corresponds to an example of the status
information notifier 1n the technique.

The process execution period retriever 125 measures a
period from the notification of the status information from the
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status information notifier 124 to the notification destination
to a time of reception of the notice of a service completion,
and then registers a process completion period obtained from
the measured period with the notification destination associ-
ated therewith 1n the process execution period management
table 126¢ (FIG. 5).

The devices 1n the status notification system 10 of FIG. 1
are described below with reference to flowcharts.

FIG. 7 illustrates processing performed by the status
update device 11.

The status detector 111 (FIG. 1) determines whether a
status of a sensor (referred to as a sensor status) has changed,
for example, whether the temperature reading on a tempera-
ture sensor has changed by one notch (such as 0.5° C.) or
more (operation S101). If 1t 1s determined that the sensor has
changed 1n the status thereot (yes branch 1n operation S101),
the status information update requester 112 sends the
acquired status information to the status notification device
12 (operation S102).

In accordance with an embodiment as previously dis-
cussed, the status information managed by the status notifi-
cation device 12 1s requested to be updated each period the
update criteria (a change in the status of the sensor) are
satisfied.

FIG. 8 1llustrates a status information notification registra-
tion request process performed by, for example, the status
monitoring device 13.

The status monitoring device 13 determines whether a
status information notification registration request that indi-
cates the status mformation ID and the notification destina-
tion ID as its ID (the status monitoring device 13) has been
sent to the status notification device 12 (operation S201). If
determined that the status information notification registra-
tion request has been sent, a status information update request
1s sent (operation S202). In response to the update request, the
status notification device 12 updates the notification condi-
tion management table 1264 (see FIG. 2).

FIG. 9 illustrates a service execution process processing
performed by the status monitoring device 13.

Upon recerving the status information (S301), the status
monitoring device 13 determines whether a value of the
received status information satisfies a condition for executing
a service (operation S302). If the value of the status informa-
tion satisfies the condition, the status monitoring device 13
controls a target device (operation S303). The status moni-
toring device 13 notifies the status notification device 12 of a
completion of the control service (operation S304). It the
status information fails to satisty the service execution con-
dition (operation S302), the status momitoring device 13 noti-
fies the status notification device 12 that no service i1s cur-
rently to be performed (operation S305).

Upon receiving the service completion notice, the status
monitoring device 13 updates the process execution period
management table 126¢ with the period from the notification
of the status information to the reception of the notice of the
service completion. If the notice that no service 1s to be
performed 1s received, the process execution period manage-
ment table 126c¢ 1s not updated.

FIG. 10 illustrates processing performed by the status noti-
fication device 12.

The status notification device 12, for example, determines
whether a status information update request has been received
from the status update device 11 (operation S401). Upon
receiving a status mformation update request, the status noti-
fication device 12 updates the status information in the status
information management table 1265 (operation S402). The
status notification device 12 then searches the notification
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condition management table 126« for the notification desti-
nation ID according to which the updated status information
1s to be addressed (operation S403). While User ID 1s 1llus-
trated 1n step S403 may be ID of machine. I the notification
destination ID according to which the currently updated sta-
tus information 1s addressed 1s present (operation S404), the
status notification device 12 can check from the notification
suspension control management table 1264 whether the noti-
fication of the status information to the notification destina-
tion ID 1s suspended or not (operation S4035). Referring to
FIG. 10, operations S401-S413 are performed senally. IT a
plurality of notification destinations are present, operations
S405-S413 are performed 1n parallel for the plurality of noti-
fication destinations.

If the notification of the status information to the notifica-
tion destination 1s not suspended (with the notification sus-
pension flag being false) (operation S406), the notification
suspension tlag 1s updated to be true (operation S407). The
status notification device 12 references the process execution
period management table 126¢ (FIG. 5), and retrieves the
process execution period of the notification destination (op-
cration S408). The status notification device 12 then deter-
mines whether the process execution period has elapsed since
the time and date recorded as the last notification time and
date (see FIG. 6) (operation S409). If the process execution
period has not elapsed yet, operations S408 and S409 are
repeated. I the process execution period has elapsed, the last
noftification time and date are updated in the notification sus-
pension control management table 1264 (see FIG. 6) (opera-
tion S410). The notification suspension flag of the notification
destination 1s updated to be false (operation S411). The status
notification device 12 then notifies the notification destina-
tion of the status information (operation S412). In response to
the service completion notice from the notification destina-
tion, the status notification device 12 updates the process
execution period 1n the process execution period management
table 126c¢ (see FIG. 5) (operation S413).

If the notification of the status information to the notifica-
tion destination 1s indicates as suspended (with the notifica-
tion suspension flag being true) at operation S406, the pro-
cessing returns to beginning to determine whether an update
request 1s received at operation S401.

A process sequence pertormed by the status notification
device 12, the status update device 11, and the status moni-
toring device 13 under the following condition 1s discussed in
detail below.

The notification condition management table 126a lists
two different contents as illustrated 1n FIG. 2. More specifi-
cally, in response to updating of the status information by the
status update device A, the status monitoring device A (ser-
vice A) and the status monitoring device B are notified of the
status information.

The process execution period management table 126¢ lists
two different contents as illustrated 1in FIG. 5. More specifi-
cally, the process execution period of the status monitoring
device A remains constant at 20 seconds. The process execu-
tion period of the status monitoring device B decreases from
20 seconds to 15 seconds and then to 10 seconds.

The status of the status update device A (sensor A) 1s
updated every 5 seconds.

FIG. 11 illustrates a sequence chart of a status notification
system of a related art. FIG. 12 illustrates a sequence chart of
the status notification system of an embodiment.

In the status notification system of related art 1llustrated in
FIG. 11, a status notification device recetves a status update
request from a status update device at time intervals of 3
seconds and at each time, 1.¢., every 5 seconds, a status moni-
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toring device A and a status monitoring device B are notified
of the status information. Services responsive to notifications
denoted by solid lines, out of the notifications performed
every 5 seconds, are performed by the status monitoring
device, but services responsive to notifications denoted by
broken lines are disregarded because the status monitoring

device 1s busy with service execution, and thus become use-
less.

FIG. 12 illustrates the notification processing performed
by the status notification system of an embodiment. The noti-
fication process of the status notification system remains
unchanged until a “status update #5” at which the service
execution process period 1s acquired subsequent to the end of
the execution of a first service. Since the notification 1s sus-
pended thereatfter at least until the process execution period
has elapsed, the status monitoring device A 1s notified of the
status information once 20 seconds later (with four useless
notifications eliminated). The status monitoring device B
changes in the process execution period from 20 seconds to
15 seconds to 10 seconds, and 1s notified of the status infor-
mation twice (with three useless notifications eliminated).

For convenience of explanation, the update intervals of the
status information by the status update device are set to be
constant. In practice, however, the update intervals of the
status information by the status update device may not con-
stant.

Another embodiment 1s described below 1n detail.

FIG. 13 illustrates a general configuration of a status noti-
fication system 20 of an embodiment.

In FIG. 13, elements 1dentical to those illustrated in FIG. 1
are designated with the same reference numerals and only the
difference between this embodiment and the above described
embodiment 1s described below.

The status notification system 20 of an embodiment 1llus-
trated 1 FI1G. 13 includes a status update device 21, a status
notification device 22, and two status monitoring devices 23 A
and 23B.

The status notification device 22 may be a server forming
the status notification system 20. Each of the status monitor-
ing devices 23A and 23 1s a client connected to the status
notification device 22 via a communication line 14 such as the
Internet or a LAN.

As the embodiment described above, another embodiment
includes the single status update device 21. Optionally, a
plurality of status update devices 21 may be employed. In the
an embodiment, the status update device 21 heremafter may
also referred to as a status update device A or a sensor A.

FIG. 13 1llustrates the two status monitoring devices 23 A
and 23B. Optionally more status monitoring devices may be
employed. In a small-scale system, a single status monitoring
device may be employed. In the discussion of an embodi-
ment, the status monitoring devices 13A and 13B may also
referred to as status monitoring devices A and B or services A
and B, respectively.

Each of the status update device 21, the status notification
device 22, and the status monitoring devices 23A and 23B
included in the status nofification system 20 of FIG. 13
includes an information processing apparatus, such as a coms-
puter, executing a computer program, and the program
executed 1n the imnformation processing apparatus. Functions
to be discussed later are those executed by the information
processing apparatus and the program executed by the infor-
mation processing apparatus. The information processing
apparatus and the program thereof form each of the status
update device 21, the status notification device 22, and the
status monitoring devices 23A and 23B.
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The embodiment illustrated in FI1G. 13 1s different from the
embodiment 1llustrated 1n FIG. 1 1n that the status update
device 21 has a process execution period receiver 213 and an
update suspension controller 214 and that the status notifica-
tion device 22 has a process execution period notifier 227.

The process execution period notifier 227 in the status
notification device 22 notifies the status update device 21 of
the process execution period (see FI1G. 5) for each notification
destination retrieved by the status information notifier 124.
The status update device 11 updates the status information for
the notification destination. If different process execution
periods are retrieved for a plurality of notification destina-
tions (the status momtoring devices 23 A and 23B), the noti-
fication destinations are notified of a shortest process execu-
tion period among the process execution periods.

The process execution period receiver 213 1n the status
update device 21 recerves the process execution period trans-
mitted from the status notification device 22. The status detec-
tor 111 may detect a change 1n the status thereot. The update
suspension controller 214 1n the status update device 21 pre-
vents the status notification device 22 from being requested to
update the status information subsequent to the change i1 the
process execution period has not elapsed since a preceding,
update request. The update suspension controller 214 thus
suspends the update request.

The status information update requester 112 waits on
standby until the update suspension controller 214 cancels the
update suspension. More specifically, even 1f a change takes
place and an update request of the status information 1s 1ssued
prior to the elapse of the process execution period, the status
information update requester 112 waits until the elapse of the
process execution period, and then requests the status infor-
mation to be updated.

The status detector 111 1llustrated 1n FI1G. 13 1s an example
of the status information acquisition unit of the technique.
The status information update requester 112 1s an example of
the status information notifier of the technique. Moreover, the
process execution period recerver 213 1s an example of the
process execution period receiver of the techmique.

If a plurality of notification destinations of the status infor-
mation updated in response to an update request from the
status update device 21 are present, the status notification
device 22 references the process execution periods of the
notification destinations. The status notification device 22
waits until the elapse of each of the process execution periods,
and then notifies each notification destination of the status
information.

FIG. 14 illustrates processing performed by the status
update device 21 of an embodiment.

The process execution period 1s set to be zero seconds
(operation S501). Upon recerving the process execution
period from the status notification device 22 (operation
S5502), the status update device 21 sets the recerved process
execution period (operation S503). The status update device
21 then determines whether a change has taken place 1n the
sensor (operation S504). It 1t 1s determined that a change has
taken place 1n the sensor, the status update device 21 deter-
mines whether the noftification 1s suspended (operation
S505). It the notification 1s not suspended, the status update
device 21 sets the notification suspension flag (not i1llustrated)
to be on (operation S506). After waiting until the process
execution period has elapsed since the last update request
time and date (operation S507), the status update device 21 set
the notification suspension flag to be off (operation S508).
The status update device 21 then requests the status informa-
tion to be updated (operation S509). If the notification 1s
determined to be suspended at operation S503, the processing
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returns to determining whether process execution period has
been recerved from the status notification device at operation
S502).

FIG. 15 1llustrates processing performed by the status noti-
fication device 22.

The difference 1n a process of an embodiment from that of
the status notification system illustrated 1n FIG. 10 lies n
operation S614 of FI1G. 15. The other operations S401-5413
remain unchanged from the counterparts in the processing of
FIG. 10. Only operation S614 1s discussed here. If a plurality
ol notification destinations are present in the discussion of
FIG. 10, the process operations 1n S405-5413 are performed
in parallel for all the notification destinations. The same 1s
true of the processing of F1G. 15. However, operation S614 1s
commonly performed once for all the notification destina-
tions even 1f the plurality of notification destinations are
present.

In operation S614, an update request of the process execu-
tion period 1s 1ssued to the status update device 21. I different
process execution periods are set for a plurality of different
notification destinations (the status momitoring devices 23 A
and 23B), the notification destinations are notified of the
shortest process execution period of the process execution
periods.

Described below 1s a process sequence performed between
the status notification device 22, the status update device 21
and the status monitoring device 23 of this embodiment under
the same condition as that of the above-described embodi-
ment.

FIG. 16 1llustrates a sequence chart of the status notifica-
tion system 20 of an embodiment.

In an embodiment, in addition to the advantages of the
above-described embodiment (see F1G. 12), the status update
device 21 i1s notified of the process execution period (the
shortest process execution period in the case of a plurality of
process execution periods) of the status monitoring device 23
so that the status information update 1s suspended for the
process execution period.

As 1llustrated 1n FI1G. 16, the status update request from the
status update device to the status notification device 1s sus-
pended during the service execution process period of the
status monitoring device B and the number of 1ssues of status
updates are accordingly reduced. In accordance with an
embodiment, the status update request 1s 1ssued at intervals of
S seconds by a total of 10 times as 1llustrated in FIG. 12. In
accordance with an embodiment, the 1ssues of the status
update request are optimized to seven times 1 synchroniza-
tion with a change 1n the period of the service execution of the
status monitoring device B.

For convenience of explanation, the update intervals of the
status information by the status update device are set to be
constant as 1llustrated 1n FIGS. 11 and 12. In practice, how-
ever, the update intervals of the status information by the
status update device may not be constant.

A system and a computer-implemented method described
herein include an operation including controlling a timing of
a notification resulting from a detected status of a monitor
target based on a progress of execution of a process, and
adjusting the timing of the notification in accordance with a
current progress of the process. The method includes control-
ling a notification of a status based on execution of a process
using previously provided status information.

In accordance with the technique, the status notification
system harmonizes precisely an updating and notification
process of the status immformation at an appropriate timing,
with a reduction 1n traific for the process 1n the status notifi-
cation system.
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The embodiments can be implemented in computing hard-
ware (computing apparatus) and/or software, such as (in a
non-limiting example) any computer that can store, retrieve,
process and/or output data and/or communicate with other
computers. The results produced can be displayed on a dis-
play of the computing hardware. A program/soitware imple-
menting the embodiments may be recorded on computer-
readable media comprising computer-readable recording
media. The program/soiftware implementing the embodi-
ments may also be transmitted over transmission communi-
cation media. Examples of the computer-readable recording
media include a magnetic recording apparatus, an optical
disk, a magneto-optical disk, and/or a semiconductor
memory (for example, RAM, ROM, etc.). Examples of the
magnetic recording apparatus include a hard disk device
(HDD), a flexible disk (FD), and a magnetic tape (MT).
Examples of the optical disk include a DVD (Digital Versatile
Disc), a DVD-RAM, a CD-ROM (Compact Disc-Read Only
Memory), and a CD-R (Recordable))RW. An example of
communication media imncludes a carrier-wave signal.

Further, according to an aspect of the embodiments, any
combinations of the described features, functions and/or
operations can be provided.

All examples and conditional language recited herein are
intended for pedagogical purposes to aid the reader 1n under-
standing the principles of the invention and the concepts
contributed by the inventor to furthering the art, and are to be
constructed as being without limitation to such specifically
recited examples and conditions, nor does the organizations
of such examples in the specification relate to a showing of the
superiority and inferiority of the invention. Although the
embodiments of the present inventions have been described 1n
detail, 1t should be understood that the various changes, sub-
stitutions, and alternations could be made hereto without
departing from the spirit and scope of the invention, the scope
of which 1s defined 1n the claims and their equivalents.

What is claimed 1s:

1. A status notification system, comprising:

a status notification device having a processor, the proces-

sor executing:

notifying of status information of a monitor target; and

a status monitoring device having a processor, the proces-

sor executing:

performing an operation 1n response to the status infor-
mation, and

monitoring a progress of the operation corresponding
with an operation execution period, and

the status notification system 1ncluding:

a status update device which acquires the status infor-
mation representing a status of the monaitor target, and
outputs the acquired status information, and

wherein the status monitoring device performs the opera-

tion based on first status information when the first status
information 1s recerved from the status notification
device, and notifies the status noftification device of
information representing a progress of the operation,
and

wherein the operation execution period from a reception of

the first status information by the status monitoring
device to a completion of the operation by the status
monitoring device 1s indicated based on the information
representing the progress of the operation notified from
the status monitoring device, and the status notification
device controls whether to notity the status monitoring
device of second status information received from the
status update device based on the operation execution
period.
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2. The status nofification system according to claim 1,
wherein the status notification device notifies the status
update device of the operation execution period of the status
monitoring device, and

wherein the status update device controls whether to notity

the status notification device of the status information

acquired by the status update device based on the opera-
tion execution period.
3. The status notification system according to claim 1,
comprising;
a plurality of status monitoring devices which perform
respective operations 1n response to the status informa-
tion representing the status of the monitor target from the
status notification device,
wherein the plurality of status monitoring devices perform
the respective operations 1n response to the first status
information received and notily the status notification
device of information representing progresses of the
respective operations; and
wherein the status notification device retrieves operation
execution periods from the reception of the first status
information by each of the plurality of status monitoring
devices to the completion of the operation by the status
monitoring device based on information representing a
progress of an operation from corresponding each of the
status monitoring devices, and sets the retrieved opera-
tion execution periods of the status monitoring devices
as the operation execution periods of the respective sta-
tus monitoring devices.
4. A status notification system, comprising:
at least one processor to execute:
acquiring status information representing a status of a
monitor target, and outputs the acquired status infor-
mation;

notifying of the status information output;

performing a process 1n response to the status informa-
tion representing the status of the monitor target and
received 1n the notifying, and

wherein the performing performs the process based on first
status information when the first status information 1s
received 1n the notifying, and notifies a device 1n the
status notification system of information representing a
progress of the process, and

wherein the notifying retrieves a process execution period
from a reception of the first status information to a
completion of the process by the performing based on
the information representing the progress ol the process,
and controls a timing at which second status information
received from a device 1n the status notification system 1s
transmitted based on the retrieved process execution
period.

5. A status notification device which 1s arranged between a
status update device and a status monitoring device to notily
the status monitoring device of status information represent-
ing a status of a monitor target, the status notification device
comprising:

a processor configured to

update the status information of a monitor target
received from the status update device;

notily the status monitoring device of {irst status infor-
mation recerved from the status update device, the
status update device acquiring the first status informa-
tion and the status monitoring device receving the
status information representing the status o the moni-
tor target and performing a process based on the
recerved status information;
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retrieve a process execution period from a reception of
the first status information by the status monitoring
device to a completion of the process by the status
monitoring device based on information representing

16

device to control whether to notify the status moni-

toring device of another status information.
10. A status update device which communicates with a
status noftification device that notifies a status monitoring

a progress of the process received from the status 5 device of status information, the status update device com-

monitoring device; and

control whether to notify the status monitoring device of
second status information based on the retrieved pro-
cess execution period.

6. The status notification device according to claim 5,
wherein the processor 1s configured to:

notity the status update device of the process execution

period of the status monitoring device retrieved by the
process execution period retriever.

7. The status notification device according to claim 5,
wherein the processor 1s configured to:

process execution periods representing a progress ol pro-

cesses received from a plurality of status monitoring
devices performing respective processes 1n response to
the first status information representing the status of the
monitor target, and sets the retrieved process execution
periods of the respective status monitoring devices as
process execution periods of the respective status moni-
toring devices, and

controls whether to cause the status information notifier to

notity the status monitoring device of second status
information based on the process execution period
retrieved by the process execution period retriever.

8. A status notification device which 1s arranged between a
status update device and a status monitoring device to notily
the status monitoring device of status information represent-
ing a status of a monitor target, the status notification device
comprising;

a processor configured to

update the status information of a monitor target
recerved from the status update device;

notily the status monitoring device of first status infor-
mation received from the status update device, the
status update device acquiring the first status informa-
tion and the status monitoring device performing a
process 1n response to the status information repre-
senting a status of the monitor target recerved from the
status notification device;

retrieve a process execution period from a reception of
the first status information by the status monitoring
device to a completion of the process by the status
monitoring device based on mnformation representing
a progress ol the process 1s received from the status
monitoring device; and

control a transmission timing of second status informa-
tion to the status monitoring device based on the
retrieved process execution period.

9. A status monitoring device which performs an operation
based on status information representing a status of a monitor
target from a status notification device communicably con-
nected with the status monitoring device, the status monitor-
ing device comprising;:

a processor configured to

perform the operation responsive to the status informa-

tion recerved from the status notification device; and

notily the status notification device of information on a
completion of the operation when determining that

the operation 1s complete, wherein the information on
the completion of the operation 1s used 1n the status
notification device to calculate an operation execution
period that 1s to be used to cause the status notification
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prising:

a status information acquisition unit having a processor, the
processor executing acquiring the status information
representing a status of a monitor target;

a status information notifier having a processor, the pro-
cessor executing notifying the status notification device
of the status information acquired by the status informa-
tion acquisition unit;

a process execution period recerver having a processor, the
processor executing

recerving a process execution period from the status noti-
fication device; and

a notification determiner having a processor, the processor
executing,
determining whether to cause the status information

notifier to notily the status notification device of the
status information acquired by the status information
acquisition unit based on the process execution period
received by the process execution period recerver.

11. A computer-readable storage medium storing a status
notification program to cause a computer to operate as a status
notification device, the status notification program causing
the computer to execute an operation, comprising:

updating {first status information of a monitor target
received as status mformation representing a status of
the monitor target from a status update device commu-
nicably connected with the status notification device;

notitying a status monitoring device communicably con-
nected to the status notification device of the received
first status information;

retrieving a process execution period from a reception of
the status information by the status monitoring device to
a completion of a process by the status monitoring
device based on the recerved information representing a
progress ol the process based on the received first status
information 1s recerved from the status monitoring
device; and

controlling whether to cause the status notification device
to notify the status monitoring device of second status
information, based on the retrieved process execution
period.

12. A computer-readable storage medium storing a status
notification program to cause a computer to operate as a status
notification device, the status notification program causing
the computer to execute an operation, comprising:

updating first status information of a monitor target
received as status mformation representing a status of
the monitor target from a status update device commu-
nicably connected with the status notification device;

notifying a status monitoring device communicably con-
nected with the status notification device of the recerved
first status information;

calculating an operation execution period from a reception
of the status information by the status monitoring device
to a completion of the operation by the status monitoring
device based on the recerved information representing a
progress of the operation received from the status moni-
toring device; and

controlling a transmission timing of the status notification
device transmitting second status information to the sta-
tus monitoring device, based on the calculated operation
execution period.
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13. A computer-readable storage medium storing a status
monitoring program to cause a computer to operate as a status
monitoring device, the status monitoring program causing the
computer to execute an operation comprising:

performing an operation in response to a reception of status

information representing a status of a monitor target;
monitoring a progress of the operation corresponding with
a an operation execution period;
executing the operation responsive to the recerved status
information based on a reception of the status informa-
tion; and

notilying a status notification device of information on a

completion of the operation when determining the
operation 1s complete, wherein the information on the
completion of the operation 1s used 1n the status notifi-
cation device to calculate an operation execution period
that 1s to be used to cause the status notification device to
control whether to notify the status monitoring device of
another status information.

14. A computer-readable storage medium storing a status
detection program to cause a computer as a status update
device, the status detection program causing the computer to
execute an operation, comprising;:

acquiring status information representing a status of a

monitor target

notilying a status notification device communicably con-

nected with the status update device of the acquired
status information;

receiving a process execution period from the status noti-

fication device; and

determining whether to notify the status notification device

ol the received status information based on the recerved
process execution period.

15. A status notification method performed by a status
noftification device which 1s arranged between a status update
device and a status monitoring device to notily the status
monitoring device of status information representing a status
of amonitor target, the status notification method comprising:

updating {first status information of the monitor target

received from the status update device;
notifying the status monitoring device of the first status
information received from the status update device, the
status update device acquiring the status information
and the status monitoring device performing a process 1n
response to the status information representing a status
of the monitor target from the status update device;

retrieving a process execution period from a reception of
the first status information by the status monitoring
device to a completion of the process by the status moni-
toring device based on information representing a
progress of the process when the information represent-
ing the progress ol the process 1srecerved from the status
monitoring device; and

controlling whether to notity the status monitoring device

of second status information based on the retrieved pro-
cess execution period.
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16. A status noftification method performed by a status
notification device which 1s arranged between a status update
device and a status monitoring device to notily the status
monitoring device of status information representing a status
ol amonitor target, the status notification method comprising:

updating first status information of the monitor target

recerved from the status device;
notitying the status monitoring device of the first status
information received from the status update device, the
status update device acquiring the status information
and the status monitoring device performing a process 1n
response to the status information representing the status
of the monitor target from the status update device;

calculating a process execution period from a reception of
the first status information by the status monitoring
device to a completion of the process by the status moni-
toring device based on information representing a
progress of the process recerved from the status moni-
toring device; and

controlling a timing of transmitting second status informa-

tion to the status monitoring device based on the calcu-
lated process execution period.
17. A status noftification method performed by a status
monitoring device that performs a process in response to
status mnformation representing a status of a monitor target
from a status notification device commumicably connected
with the status monitoring device, the status notification
method comprising:
performing an operation responsive to the status informa-
tion received from the status notification device;

monitoring a progress of the operation corresponding with
a process execution period; and

notitying the status notification device of information on a
completion of the operation when determining that the
operation 1s complete, wherein the information on the
completion of the operation 1s used 1n the status notifi-
cation device to calculate an operation execution period
that 1s to be used to cause the status notification device to
control whether to notify the status monitoring device of
another status information.

18. A status detection method performed by a status update
device that notifies a status notification device of status infor-
mation, the status notification device notifying a status moni-
toring device of the status mnformation, the status detection
method comprising:

acquiring the status information representing a status of a

monitor target;
notitying the status notification device of the acquired sta-
tus information, the status noftification device being
communicably connected with the status update device;

recerving a process execution period from the status noti-
fication device; and

determining whether to notily the status notification device

of the recerved status information based on the recerved
process execution period.
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